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for the plant, providing tools and services to quickly predict the radiation doses caused by airborne 
radionuclides, and to provide scientifically based guidance to emergency managers for the protection of 
human life. This study focuses on developing a program that can quickly predict the radiation doses 
according to some special source terms and weather conditions during a nuclear emergency, instead of 
how to decide the source term, radioactive effluent dispersion model, wind field prediction and diagnosis 
model and so on. Also, the program can draw the radiation dose contour on the map within the range of 
about 20 kilometers around the plant according to the calculation results. The major advantage is that it 
can be operated easily and is capable of running faster than real time. The majority of accident conditions 
can be programmed and simulated for predicting the consequences.  
2. Methods 
2.1. Source terms 
As mentioned earlier, some common source terms were specified, such as the source terms described 
in US RSS [3, 4], France severe accident [5], and design basis accidents in final safety analysis report of 
Daya bay plant, as shown in Table 1. In some cases, the release height and time should be assigned by 
users additionally for a specified accident. Furthermore, the source term input as a series of custom 
radionuclide release rate or fission products inventory and fraction of amount of isotope released out of 
core to environment was supported. An example of source term input is shown as Fig.1. 
Table 1. Some source terms considered in the program 
Derived from Items 
US NRC-Wash 1400 PWR1-PWR9 
France severe accidents S1, S2, S3 
Final safety analysis report of Daya Bay plant  
RCCP Series (LOCA, CRE1, CRE2,  
FHA, SGTR, SVSO, SLB, RLWF, WGSF) 
Fig. 1. Inputs of source term and meteorological parameters  
2.2. Meteorological parameters 
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As we all know, meteorological parameters are very important to atmospheric dispersion of pollutants. 
Since sophisticated changes in the weather were not considered in this program, the meteorological 
parameters were assumed as constants within all the calculation period. The proper meteorological 
parameters can be chosen by users according to the real situations. Options of Meteorological parameters 
were supported in the program as shown in Table 2. 
Table 2. Options of Meteorological parameters 
Items Selection range 
Stability class A, B, C, D, E, F 
Wind speed(m/s) 0-30 
Mixing layer height(m) 100-1600 
Wind direction( ) 0-359 
Precipitation type 
None, light rain(snow),  
moder rain(snow), heavy rain(snow) 
Fig. 2. A schematic diagram of the dose contour 
2.3. Dose calculations 
The international radiological assessment system [6] (InterRAS) has been embedded into the program 
for calculating doses, which is a set of personal computer-based tools. It has to be revised for more 
practical functions. Within the range of 5 kilometers, it uses Linear Gaussian plume model as atmosphere 
transport and diffusion model to calculation the concentrations of isotope. Otherwise, it uses Lagrange - 
trajectory Gaussian puff model. Total effective dose is sum of ambient dose in plume, from deposition 
>1.6E5 
3.2E4-1.6E5 
6.3E3-3.2E4 
1.3E3-6.3E3 
2.5E2-1.3E3 
5.0E1-2.5E2 
3.0E1-5.0E1 
1.0E1-3.0E1 
1.6 5 
3.2 4-1.6 5 
6.3 3-3.2 4 
1.3 3-6.3 3 
2.5 2-1.3 3 
5.0 1-2.5 2 
3.0 1-5.0 1 
1.0 1-3.0 1 
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and inhalation. When calculating the ambient dose rate in plume, finite-puff model (near the source) and 
semi-infinite model (when puff is enough huge) are used. While ambient dose from deposition and 
inhalation can be calculated respectively by cumulative ground concentration, time-integrated 
concentration in air with corresponding dose conversion factors [7]. For example, the map within the 
range of about 20 kilometers around the plant maybe be divided into 93 93 grids, and the dose output of 
each grid would be given formatted as an asc file in order to draw the dose contour in the map finally. 
2.4. Developments 
The program has been developed by Microsoft visual basic 2010 in which the MapwinGis control had 
been used for the map control.  A schematic diagram of the dose contour was shown in Fig. 2. Also, the 
dose contour can be shown as a fill format. 
3. Results and discussions 
Fig. 3. An example of the final result 
As shown in Fig. 3, an output report was made up of some descriptions about a type of source term and 
some special meteorological conditions and a picture within the dose contour in the map around the plant. 
The following is the calculation parameters:  
(1) Source term: RCCP- CRE1; 
(2) Release height: 0m; 
(3) Release time: 12h; 
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(4) Wind speed: 11m/s; 
(5) Stability class: C; 
(6) Mixing layer height: 500m; 
(7) Precipitation type: None; 
According to each source term listed in the Table 1 and each meteorological parameter listed in the 
Table2, a report like Fig.3 will be provided by the program. Thus a query handbook including all reports 
will be very convenient and useful to emergency managers when they prepare to make a decision of 
protective actions before or during a nuclear emergency. 
Obviously, the above-mentioned source terms are not enough to deal with various potential accident 
conditions. And the atmosphere diffusion model and dose calculation model may apply to common 
conditions. Even so, the program and the query handbook can help emergency managers make more 
scientific decisions in a short time. 
4. Conclusions 
This study integrated InterRAS with the Gaussian puff model to implement a rapid dose calculation 
during a nuclear emergency. A dose contour drawn in a map within 20 kilometers around the plant had 
been calculated according to some common and special source terms and meteorological parameters. 
Therefore, the prompt and effective actions that should be taken in accordance with the defined GILs and 
GALs (or OILs) are clearly identified following the results. Furthermore, the software provides a user-
friendly interface, and all results are visualized in colorful and animated images.  
The future work will present the software development dealing with nuclear accident assessment, 
which may decide the source term according to core damage assessment based on containment radiation 
levels, based on length of the time core is uncovered and so on. Moreover, the design concepts and 
methods will also be included. 
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